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(54) [R9J0««h ffi^tt^z;!^^^ *cfctf**ifc«v>&/t 

(57) [SK] 

[Ift] i&ft # 2 2 0 nm£iLT<oa**M»IC«ffi ^TtB* 

hsj*] -ixS (i) -em£tiz>x/\s7£~vj*mt'& 
a. aoasitflM*, ^tt^m^T^^^a-e 
[fbi] 

R 2 



R "-S-- 



-R 3 



(1) 



[ffcl ] 

R 2 

I 

R'-S'-R 3 (I) 
Y- 

10 

(R 1 , R 2 5 *)'>6< i: t-olifflS^Si^ 
tt¥8t*T^*yu*S:*U. R 3 lijSfilrt^yiit 

i"o ) 

[M*9 2l — (I I) T^^^IfS(7)-ol: 
«*Wt«a;T^*yu*S:*i- -5 ^^^^ £ Ajftft-&tt«t 
5ftS#ilBS£JfiL *5±tf«flBJ:9*-5Ci:Sri|*»ti- 

s«3ttt»JiB«a*» 0 20 
I 

R 2 '-S — R *• (II) 
Y 

(r 1 • , r 2 ' <Di*>&ta< ti>— i&mm#:7.'i>* 

§tseu r 3 ■ &&m^**ym*mir%ffiifrrtm : &7 

[11**13] i »wiE«^— i»a (i) -e«$tt-5 

«t9 4*ci:S:»*4:-f-S«3ttt»ffiiart:« (fib, — 
teS ( I ) m^tR 1 % R 2 ct)9 *>'>ft< £ *>— of* 

**74^Li 2cor^^S, « O^^i ft^b 

r 3 tt^ffi^**ys**-r-5^aia:r^/u»t>b< 

U Y""tt»-f *^fir*i- 0 ) Q 40 

[st*ri4] m^2\zmm<o--m^ (in 
j\%£yte%zt&m%b^zmwmmmf&®) (in, 

(II) twto^TR 1 ' , R 2 ' co5V>ft<<!: 
fc— o^fiisUft 5 ftt * b 7 (O^JSstT/u^/uS. a 9 fl s 
Sit 1 fcir^L- 8 Mttfe5^(i*Sit7yu 
R 3 ' js***7 6^L] oco/Hiic^yS 
fir*-rs«A^t»*T/u*/HS«:*L, Y — hi*M*>' 

[»*Ji5i — (iii) T^^ix^tS^tfgstr so 



4$BB*P 1 0- 7 3 9 1 9 

2 

fci-*«#tt»»«j*tt (fit, — jK* ( I I I ) izts 
^TY~{j:^tytfc^ R 1 " fi/^/U-/u^ x 
7^yf/ul % t>b<«j3-^-^yyyu^/u-^^-2 
->T/vS, R 2 " tt^^vu*, R 3 " tefl-^y^y- 

R 1 " 

i 

R 2 S*— R 3 w (I I i) 

Y" 

[if*«6] Y~T^$ix5*f-r^->^B F 4 ~\ As 
Fe~ SbF 6 ~ PF 6 ""*)5PttCF3 S0 3 " 

■efc 5 14^15 ffi«t<D3fesft«^»j t mm** h ft 

[fS**l7j «JIB^, 1 Mm!¥<7y^{r*5V>T 1 8 Onm 
■&ft-C*> 5 r. t Sr«r» t ~T 5 §H*3i 1 ft ^ b 6 mMLcDm 

6 0-9 9. 9f »at*t5 i i S:«F»t tS»#5 

im^ms) Stt-bfc:!**?! 1 fti*b8|Btt*>J83tete» 
lB«rit«l«rffllf^T»ilfc«J«U. 1 8 Onm- 2 2 OnmCO 

[0 0 0 1] 

Atfcffr&ttJ: 9 4 **BW*3H !B*i4»JlBia 

T?*>9, ^b^I*b<^ > jfcRtfS 2 2 OnmJ^T 1 8 Onm 
[0 0 0 2 ] 

[0003] '<*-i/(Dmmk%mi>5>m<D--^\'±^ ? 

RfiU"Yy— <05t, r = k • x /na c:t 
5 15? (ftge iSfifc-*- ^ , i* ft fct»R© ffi S: /J^ $ < -t Z> fc 



3 

tbiz tt d y if =7 y * % mft%<D$L& x%m<-th, 

AM ( -f- x • s 7>jtJ* • T^ir^ • 

gnS (4 3 8nm) % i $L (3 6 5nm) 1£%Wkt Ltttffl 

2 5 6M CiDX^ft^O. 2 5 /imJ£JlT) EA-h 
Sri^oDR AM^S^Iz&^Tfi, xdf-yvu- if (k 
r F : 2 4 8 run, K r C I : 2 2 2 nm, ArF: 193 H 
nm % F2 : 15 7nm) ft if COi 9 SjSSOJt (tW — ^ 

5 (±» ^> »*g£S|J, #*fflf C. 

^> h (C. Grant Wills 

o n) rgjftS^^- hUy^ hW4-UL S I tC 

fatt)t»#WAnX-j , 1 7 21-1 9 71, SAj LA/tH 
Kg, 1 9 8 8¥) , ttt1iKrFxdry-7U-f!jy 

[0 0 0 4] S Uy^ hCHLt^ 

« u v 5 ^ Kcftfo 9 (21, fc*t^tt:3g) u^j* 20 
h ft OfiJJH ^ «t 5 *«Wt©Att^»W Siitl^o 2 

■ •ryK-T^/D ( J o u r n 

al of Vacuum Science andT 
echnology) B3t, 3 0 61-3 0 91 
(1 9 8 5f) {C|E«c$iXT^5^-Y^^r>^ (W i 1 
kins) ibtf>$R^ MtLfcysR9 ^Stflgs-J: 

[0 0 0 5] ^Iz, a«DIC^t^^5 l^v*J* htt 
W-fctt, *DX^ffi^1S»fb^»JC+-5i»/»ffttttZ*D*, 30 

«r#WBLfcffc*«MBSu$;* h^HHB*«, K r F^3-> 

ta>> ^ C. ^^^h W/uy> (G r 

ant Wi I 1 son) , 7>!)i/y^^;^y 
iNfT^-Y • v^tf^i, . v^y-X (Ame r i c a 40 
n Chemical Society Sympos 
i u m S e r i e s ) , 2 4 2| t 11 231 (1 

9 8 4*) ] o ItWtXS-mkfr* *«At«dJ:9ifcS:«4 

(7]f^ h^;*7tfr>s>> — f (Post Ex 
posure Bake, mk P E B X?H t BSi") (Cj: 



) 0-73919 

4 

— tf- ^^^F!l-(Journal of t 
heOrganic Chemistry) , 43S, 
15^ 3 0 5 5 H~ 3 0 5 81 (1 9 7 8$) KfBtt 
£jh,Tl*5 J. V. ^!)^p (J. V. Cr i vel 1 
o) h U 7x^yU^yU^=^AfiK«fls:^, 2, 6 

hn-iyy/L'X^T/L'g [T. X. ^--^ 
(T. X. Neenan) SPIE^Dy^y 
1 0 8 6« % 2-1 01 (1 9 8 9*) ( P r o c 
eeding of SPIE, vol 1086, p 
p. 2-10 (1989))], 1 , 2, 3~ b ] J 
^V^/UTj^nyU^-^rv.) r>^y^ N 
/ny^y^.^.pME' 8 9 , «BH±, 4 1- 
3-4 2 41 (1 9 9 0*) ] 4WJ*ftShtl^ e 
[0 0 0 6] a*ETttlJWg$n* L^^^ hCD**35Sfb* 

[0 0 0 7] 

fft»i(0-olt 2 2 OnmJ^T^iS^^t^^LTiS 

[0 0 0 8] HP*>, S*EJS:<ffll^6>lxTl^i*«^t* 
itSSu^ hSrttffib, ^^>»ftoti62 2 0 

(19 3nm) ^ffi^-T^ t , U i/^ h tcj: ^^3t^!l5 

7-i. o vmtt&<nmm&#T^mi'i?x b(o % myt 

Sft K r FC0*1±RC0^t^ffi$iXTl^^A r F^^r 

[0 0 0 9] U-^jx KcasttS^— ^W^ft^tt (W 

T I * « * ^ ft-frtt -C Z> J ^ ^ >y ^ w J)§ , fe 5 I * ft 
91ft K r F:n^>^l F»#/fl<fc*lf|jll! U i?^ b<D 

- yU ^ ^ y it^-rixht (Dft+mm * ^ 

ixe>«)«HJffittK r F^*->^U— (2 4 8nm) J;t)g 
Stftc0«*STttSfti^iRiRS:t>o 0 Z(Dtztt.\ KrFi* 



5 

5/ + — -f-fc • ^"^ * 7* h^K y • -^j^* • 
7yK'7^/o v>— (Journal of Pho 
topolymer Science and Tec 
hnology),5|(3§), 4 3 91-4 4 61 
(1 9 9 2 ^) ] 0 10 

5?*.*coy y^vy^x-mm^titzm^m. 2 2 0™ 

£AT<7)3tKiR7553S< . 2 2 OnnHT^H y^77>fOi/ 

t£*SIB£*LT^Sf;L#>2 2 0nm£JlT^)feS:3S<KitR 
[001 1 ] X 0 l£ It 2 2 OnmWT^J&fitCiStt 

38*»JfirBW8 Lfc«»Wtt« 4: A, iffci \ r. . 

8 Onm— 2 2 0nm<D&mmmz 

7 4 5 2 8«^»«) o *H*ftfcfk^*t^^#i-«« 
3fetSt»HBiaj*«jttA r F^^r^u — 1^S:ll3t5tA:i-* 

¥5-1 74532 «n«P«) o t - %-Cffc**«ffl« 

(wfiJ^$ixTi/>5^fMyDirx (7 P !i^^ (PB) X 
fl, P E BIS* if) ^T*OiDSR?aattii«8 0-1 20 

^T-fot? :h6oiiaiiii(:ft^TB*ttiBlW 

«*i»*S:*»5Ctl: J;^^ (Ar Fx^i/-7i, 
$K fSISEl»5fe<^fc«) I 0 0-1 2 0 c C<O?&Jg-C'<-< 



4#P^¥l 0- 7 3 9 1 9 

6 

[0 0 1 2 J 

;* yu* ^ r> «t 0 4 6 3tBfe*£»l £ * t 

[0013] *«WO«*tt»JIBttj«»03tife55*»J^ 
ffl^^n^Tyu^/w^yU/^n^AiSfL^^fi, TIE— fix 

it ( 1 ) t^^Wo 

[0014] 
Ut4] 

R 2 
I 

R'-S'-R 3 CI) 
Y" 

[0 0 15] (II, — JKS: (1) tCijol^ R 1 , R 2 

(<t!9AffW(w^. y/^7=.^S (fc'v^n [5. 
1. 0] ^^/US) , (t°y^D 

[3. i. o] ^y^^m) > //u^/u^/u* (tr^>^ 

o [2. 2. 1] — ^^/US) , T^^f/uS, t:^> 

[2. 2. 2] ^^/^ t^>^n [3. 2. 
l]^y-^vi-^ h^y^o [2. 2. 1. 0 2 - 6 ] ^ 
y^^m, h^y^n [5. 2. 1. O 26 ]^^^^ 
My^P [5. 3. 1. I 26 ] Kt^>/uS. h 
Dis?u [4. 4. 1. 1 1S ] Kxv-yuS, #^-yu 

f 1 7 comm. »tt*t*6lrMi:*ai*T/u4P"/b 

S (J: *9 JrffcWl-fi, ^^y^S. ^^^S, n-^ob 0 
^y/nf/Uj, n-T^f/Ul, sec-yf^ 
t e r t -y^vuS, ^O-f yUS. — 

->yuS, y-^o^^^yu^^ y^o/DtVuyfyuS^ 
4 — / ^yUy"^ d ^^f- V ^fiiy ^ a^^r vy/U^ 
^*«^Sr*-*-. ) , R 3 ^«m54^L7co^- 

[001 6 ] &5^fl, R 1 , R 2 cO'>/jr< t t>~ ott 
5 ftt * L 7 o*B»5CTyu*yu3E (J: t? 



(5) 



0- 7 3 9 1 9 



8 



fcWfctt, ^^S, ^^/wg, n-yptvul, ^y 

^ntVuS, n-yf/US, sec-y^|, ter 

t -y^/u^ ^=¥^us. 

^n^^^vuS, y^p/DtVu^f/^, 4 - ;< 5vl" 
is? u^=^/i/S&5W2:yy D^y/U^ ^/uS/^^f 
) , R 3 tti3ffl[tc**y*S:*i-*«*ft7/i: 

-«yt:"v/^D [3. 1. 0] ^y^/i^) % /3--* 

^-yy^^Vu^yus (j-^yf^o [2. 2. 
l] — rf^^m > g-^vr^y^s, 
=*yfc^>^n [2. 2. 2] jrt^frm. fl-aMrVtr 
*>y*D [3. 2. 1] HrZ^tv^ p-**y b ] J is? 
o [2. 2. 1. 0 2 ' 6 ] ^7°f /US, fl-sj-^y*^ 

[0 0 17] Y — tt»-f a-^SraEU i9*#»l:tt % 
BF,~"(r h^/l^n/tf^— h-f ^X) % A s F 
e ~~ 7yU*P7^tt- h ^ , SbF 

e ~~ IT 7 /u^nr:^ h -f^"» , PF 

e — (^^r^y'/u^n/t^ 7 h >T^» „ CF 3 
so 3 ~ ( h ]) y 9 ^X/Ufc-j— h ^ar 

>0 s CH 3 S0 3 " (y ^^-XyUsfc-*-— h ^T^J- 

y) , c i o 4 ~ mmmm^*^) % bt~ i^m-c 

, ci" (**>f*v) , £>5^tti~~ («*>f 

Tigffl^nSiDilAftLS (PEB) [3*5tt5^n h>-$W 

, A s F 6 K 

% SbF 6 ~ Kf7/^n7yf*t- 

h . PF 6 ~ ^r^*y/t'^-u^^>' T — h 

^"^) , CF 3 S0 3 ~ (h^y^P^i'y^/b 

[0 0 18] Ktw4c«n^«3bttWffilBAtt^«IA^ 
T'^^y;/U7^^r> AlgcD -3 ^R 1 &-y /i^Vu^/uS, X 
y-v->^ybS, t> L < -t^yy yutf/U-J-^- 2 - 
>fvuS<o3*,J: — R 2 Sr^/ufi, R 3 

£r p -jr^Vis? n^y^K) L < fi:yy* d^**>/u 

[0 0 1 9] *^co^fct^ 

a*BWe^»iir LTffli^6Jxs-«a (i) 



y JJ • y-^^/U • yiNT^-f ( J o u r n a 1 
of the American Chemical 
Society) 10 8t (7f) , 1 5 7 91-1 
5 8 51 (1 9 8 6¥) JcfEtt^ixTl^^vu^^^A 
igfvlBg-f-Sx— • • 4rtr-<vu (D. N. Kevi 1 

*tti«53ttt^»0»^, — JttA (2) . — JttA: 
(3) , —fltt (4) t*Sii5^yu7^ KR3M$<Bffl 
x.l^hp^^y®«:-M (5) Sfcte— jKS: 
10 (6) Sfcii— asst (7) t*8sn-5^nyyft:7/^ 
^SriSSJi (y^u-yy KK**^^^^ 7 -f K*JM£lc*tL- 
241^11 0 0«^u (<fc 9#£ L < »5 ft^L 2 0{£ 
) 5 — 5^FM (ff*L<ttl— 2 

y K^ffilcWb**^*^— (8) t*«ilx5*l 

(-^ (l) ) 7iq#bix5o 

[0 0 2 0] R 1 -S-R 2 (2) 

(st+R 1 , R 2 iimrtE{cf^]C) 
R 2 -S-R 3 (3) 

(^*R 2 , R 3 ttSWEfclBC) 
R 1 -S-R 3 (4) 

(st^R 1 . r 3 r±wia»cni:) 

R 1 -W (5) 

an*) 

R 2 -W (6) 

R 3 -W (7) 

M + Y- (8) 

[0021] -<dx 5J-LT»e>nfc«^w-ataryu^ 
^AhU7/utny^y7w^t-h (EAST ps tus 

i") ) irJ^KL^S-^, 1 8 Onra-2 2 Onn^ifi^ffi 

[0 0 2 2] ifc, w*lfeO«^t«*T/u*/uatSr# 

*<Z?»4t» (M2 2 OnmJWT, »* L< (i 1 8 Onm— 
2 2 OnmODiS*^*) SrRg*ti"5^. h>*3ftS«ife 

[0 0 2 3 ] iitoT, «^*t««:T/u*/U*Sr*i--5^ 
50 /U*=-^^Jftft-&4*tt. (^S^MJflgffl 



(6) 



0- 7 3 9 1 9 
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[0 0 2 4] Sfc, ffi^taKT/u^yuSSr^i-S^^ 

[0 0 2 5] K r Fx^^U-f i) y^77^ffil:l 
h (K«TPSiBt) ] li2 2 0nraKTOilMIS 

V *i"ix tl85. 5 — 220 nmCOit^^iSc03fefRiR 

[0 0 2 6] **WO«3ttt«ffi»fi£ft^S*S9*** 
[0 0 2 7] — «5£ ( 1 ) t?«$ixS«A^t8l*TyU^r 



*T 1 8 0 — 2 2 Onm<7)j&g£>5fc£'4 0%£X±%ti&Lo 5 
ttWffiafifett^fc^Ttt, -J&st (1) T^^n^Tyu 

»IB«rit*JC*5t^Ttt, (1) "C*51x57^ 

0 OMSgBlC^LTii^O. 1^6 4 Ofifi 
SS, »4KliO. 5^?>2 5liStS?5o rco^* 

frSr^tf^H^t3*tL6 0t5^ 9 9. 9 2*3$, 
l<}17 5^e> 9 9fifig|5"C*>-5 0 

[0028] **w<o*j«K#-T?abSiis»^t;-&*tt, 

-«5fc (9) Sfctt—tt* (10) J:5**ix*!lE»-T- 
[0 0 2 9] 



r F ? 

o 



r r 

I 4 IS 



R 4 li 

[0 0 3 0] [±^{wjoV>T. n(i54H^ll 000 
(J:?)ff*t<H10i^L2 0 0) ^lEco^m. 

ffis (M:Wma-±, bVistv [5. 2. i. o 2 - 6 ] 

ftis? a^*is/],atm) s R s fit e r t 

^^/uS. /ot'^l, rh7t Knt'vy 
— 2— -Y/L'S, r h7t KP77>-2--Y^S^^)t N 



c= 

i 

OH 



(9) 



tL-en3S5J:LT7k*^fcS^tt^^yuS, x + y + z 
= 1, xliO. 14^10. 9 (<fc t)#*L< teO. 3 
ft^LO. 7) % yfiO. 141^0. 7 (£<QZ(D$i 
t<(10. 34^10. 5) , zttO. 0141^10. 
7 ( J: «9 C0>3= b< tiO. 054^10. 3) %m 
i"o ] 

[0 0 3 1 ] 
[*1 1 



(7) 



0- 7 3 9 1 9 



11 



12 



R< 





[0 0 3 2] $ bCttftS: ( 1 0) Sr-t©«j*5*i b 

-So 

[0 0 3 3] 
[ft 6] 



p p 

Do In 



20 



(10) 



OH 



[0 0 3 4] [±*«C*5l^T. R 6 % R 7 ttttlEfcRI 
C c R 9 tt**jDR-=F-, t e r t -zf h * is Jo >l<>i£ ~ Jl> 

^>-2 — fA-K, J-^^S, ^nfcVl^ 

t e r t — ^^vl^fc^t Mi 3 — ^-^rV u^3r *>H-* 



R 10 Xl/R a Mi*^-e4i4fiaiLTJ!BaiS^^*3BS 
Sr*-i-^^**7*^bl 2^ft**«», wfiO. 
1-0. 9 9 (±9£f£L<tt:0. 4-0. 8) , mf* 
54^11 0 0 0 (ivff^Klil 04^L2 0 0) 

[0 0 3 5] R 1 °*5j:t^R 11 fi*2(z^bfc«fc 5ft*« 

[5. 2. 1. O 2 ' 6 ] ^>-4, 

y slstf/U-f-l"- 2, 6-i/^^l/>S x Miy^D 
[5. 2. 1. 0 2 ' 6 ] f^yyV/t'S, T^y.^ 

2, 3-v/>f 2, 5- 

V'V^-UVS, tr->^o [2. 2. 2] ^"^^^-2, 

[0 0 3 6] 
1^2] 



R 10 , R" 








hU->^a[5.2.i.^f'*>xW/^ "^O" 













[ 0 0 3 7] *6»Ztt— (9) fcftVHiHtt* (1 

[0 0 3 8] *mm^xm^z>mmt lt^^li^co 

^tJ — ^jr Ml Vfj « ^? - ^ /5fe Tij fife 7^ ^fc ^ ^ ^ -r- i x f ^ /j - ^ ^ 



50 



ynt>7^3-/u s n — y^yUT'Uin — /i^ t e r t 



(8) 



nm^i 0-73919 



13 

>^y /i/^y ^ ^/ujq— Sxm^u^^y — 
/UyVf^x- tvK ftifri^ft tJx5Ji\ t^>5A/r 

[0 0 4 0] **WSrffll^T«iHB^^ — ^<D»* 

{fcSfcK^SnzjS CT»ffigtt»J* iftt^J*^*** IT 



14 



1 



12 

R - 



13 



S >\ y/Dt s /U7;y, hyyf/i/7$y, h y ^ 

>^^At KD^'/K, X xf/U7^^r> At 

Kp^-> K\ h y yf/ut Kn^yyfyU7y^x^ 
10 t Ko^yK, hlixf/Ut KD^fyy f /U7y^ - ^ 
AtKn^v'K, h y ^ ^/Ufc: KD^yxf^ry^^ 

[0 04 1 ] 

ttjixti^-iss (i) T**snsft:^}6s x — 

20 S (11) CLfc^otS^MtSo 
[0 04 2] 
[ft 7] 



+ HY + 



14 

R H 



(11) 



[0 0 4 3] (5£*R ] 



R 3 ttSMEKIHCo R ^ (12) OKJS^KifcoTftf/IB^T 1 h 7 t: Knfc^-n, 



X2 \ R 13 , R 14 te. R 1 % R 2 4oJ:t^R 3 <ZHvfna>*> 

[0 0 4 4] *«W^*5^T, 0!lx.tf— (9) (r 
0dr#R 5 lirhyt KDt°7V-2-^/uS, R 6 fi 
7K^^T-, R 7 , R 8 li^f^l) -e*£*LS8MBS:/fl 



30 tKn-2H-t'7^MU 

[0045] 
[ft 8] 



!£, 3, 4 -is 



to 



H + CHf 



CH 

? 

OH 



b 

=o 



<v_> + H* (12) 



[0 0 4 6] gg^(Z§|^^<A0Hft^ (PEBIg) £ 

[ 0 0 4 7 ] HtfcM(w*-*-J: lS(/)7/^^kX/l' 
K 1 9 3 nm) SrlHSt^* t • ^ n h C t 



50 



[0 0 4 8] ^tt$5)(:, HtfeM-e*i-<k o\z^m 

[0 0 4 9] *3BWc9tt^tai*Tyu^/uS: 
«3tttlttllBffl^;tttt, 1 8 0nm-2 2 0nm^ifi*^|*Sr 



(9) 



^^¥1 0-73919 
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[0 0 5 0] 

[0 0 5 1 ] fel&mi) b-**rV*s9 u^*Z//U* 
tf-tv (2 —J /UxK/UrL/u) ;*/u^-r>A hjl7;uta 

[0 0 5 2] 
[ft 9] 



16 




10 



[0 0 5 3] KTO-frrit*f^tt>f — 9 

[0 0 5 4] -^^gJ^^^n (3 0 0mlffi) 2 
n n^^rihy >7. 07g (0. 053 mo 

1) Srx^/^/USOml tCSStSo ^rd^/i- 
tfrX^fls-r h U ^AJ^eD 1 5%*»S3?2 5m 1 &m 

$7 p h-2 — ^ppy^ a^^ff-/ >£r 6 . 0 g »fc 
(b P 46. 5-47. S'C/O. 3mmHg, , flX^s 
7 8 %) 0 

[0 0 5 5] ^(Z-^^^^^^n (3 0 0ml|) * 
7U^5>W c 
*ffl'Jffl[ (lf%) 4 6. 55 
JSS&fiS (fi%) 4 6. 62 
(ffiU JSfftfitteC ls H 21 CU F 3 S 2 (MW 3 8 
6. 4 4) KUM-fttUM» 

[0 0 5 7] (-&j*eH2) i/^n — ^C/U^^vU ( /3 - 
[ 0 0 5 8] 

Utio] 

CH 3 



20 




40 



[0 0 5 9] y7 , Tt**l 

[o o 6 o] iae^aj^t-^^i!^^^^ ooom 

1 ffl) *PX\ is? ci^'l-y/M >\sj3"7# ZsS. 03 g 
( 0 . 0 6 9 m o 1 ) , A^mt-i- b V *? A 2 . 8 g 
(0. 0 7mol) <t^/~,u 8 0m 1 Sr*Df»aSE* 

*N"S 0 {::}:3-^Ppy /utR/u^- yyi 0g ( o . 
0 6 9 5mol) SrftTn- h Sr/fll^-CjRT U ^61^ 



(0. 0 0 7 8mol) hn>^>5m HCjgft? 

L/c 0 ^Clfc 2 -^p^y /UtK/U-^-^ l 0 g (0. 0 5 
7mmo 1) «Td- h£rffl^iO;L. STilST' 1 

g (0. 0 0 7 8mol) ^FD^>100mlC 
*WLfct>«)*rjlrTo— hSrfflt**l:JtTLfc. 30$ 

£ 2 Ora 1 *-C»jfi|Lfco ^ft*^^/^--^^ 3 0 
0ml *lc2HI;i5 0 fftHL^B^vx^ux-f/UT 

S«ti"S*ff S: 3 0i!3 iSf tizXVB A £r 1 . 

1 Sgfffc (ift^3 8%) e gl$4fc£>#ISgl;i X H — NM 
Riffle (y;M-|±SAMX-4 0 OSNMRgf ) , 

I Rffi*E (AWHf^BfX I R-4 7 0) . Ttm^Vrmx- 
JMBLfc. 

[0 0 5 6] Kfcjft : 1 1 1 - 1 1 3°C 
^WM*&ia* : 1 5 2°C 



3 5- 2. 2 8 (m, 16 
(m, 5H) . 3. 67- 
9 5-5. 31 (m, 1 



50 



a H — NMR (CDC 1 3 , 
yL->^» : 5 (ppm) 1 . 
H) , 2. 30-3. 09 
3. 7 8 (m, 1 H) , 4. 
H) 

I R (KB r£JH« cm" 1 ) 3020, 2940 (v 
c-h ) . 1 7 4 6 (vc-o ) , 1 4 2 0 (vc-h) , 1 
260 (vc-p)* 1160, 1032 (v s =o) 

H S 
5.60 16.42 
5.4 8 16.59 

5 0tii£tlNfWt5, E«*frtt«:*3 0 Om 
8 g ?#fc 01X^3 5%) 0 

[0061] ifkiz-r *my ? (300miffl) 4 1 

>2. Og (0. 0 0 9 3 mol) ^^hny^>i 5 
m I iZi$ffi L , "T - d VjiiBfl*-?-/^ ^ ^ y ^ ^ ^ - 
7-T«tfc 0 ^^l:3^ft^f/H3. 2g (0. 
0 9 3mol) £jRTo— hSr/HlV&Ox.. ttT«*ffl"C 

2 . 3 9 g ( 0 . 0 0 9 3 m o 1 ) £~ ho.^y] 0 
Om 1 iZfgmi-tzbcD&mTv— h?tm\,^&*lZ$jTL 

* ?>mm$:2 om i tixmmitc 0 ^ix^v^^^ 

—"r^2 0 Om l t>{z*n*.« 0 rrttJL/c^ H s p^v>^^/u 
— ^^^^H^5^f^Sr3lHl|ft9^i" <*:{CJ: 9 fife 



(10) 



#BB¥l 0-73919 



17 

££ B B 0 £1. 2 8g»fc (H3^3 6%) 0 **5BWttO« 
igi* ^-NMRIS (^-tt8AMX-4 0 0S 

nmrm) . i ruhue (mmmimmi r-a? 

[0 0 6 2] Bfcjft : 110-113t 
^WnttfiA : 1 5 1 °C 

J H — NMR (CDC 1 3 , rtfflfilJpttK : ^ h^^^ * 

ytmftVt C 

JMHtit (fifi%) 4 6.41 

(fifi%) 4 6.62 
({i-U JSIftttttCisHaiO* F 3 S 2 (MW 3 8 

6. 4 4) izn-tzm-mm 

[0 0 6 3] (^PJ3) T^^/l^^vP 

[0 0 6 4] 
[fLll] 



18 



1 . 3 5- 2. 2 8 (m, 1 
0 9 (m, 4H) , 3. 67- 
4. 9 5-5. 31 (m, 1 



3020, 2940 ( v 
, 1 4 2 0 ( v c-h ) , 1 
1 0 3 2 ( v s =o) 




*/t->7>) : 5 (ppm) 
7H) , 2. 3 0-3 
3. 7 8 (m. 1 H) 
H) 

1 R (KB rKM. cm" 1 ) 

C-H ) , 1 7 4 6 ( V C=0 ) „ 

2 6 0 ( v c-f ) , 116 0, 
H S 

5.7 1 6.2 2 

5.4 8 16.59 
^ [006 5] HH«ltM:LTfiU 
;U#/Ut>10g (0. 0 5 7m o 1 ) \ZiXz_X2-7 
p^T^y^yi 2. 13g (0. 0 5 7 mo 1 ) % 
m^X^&LtzO. 8g (1R^24%) 0 
[0 0 6 6] St£ : 1 1 3 - 1 1 5 °C 

ftmmtei&m : 1 5 5°c 

I R (cm" 1 ) (KB rfi»J) 
c-h ) , 1 7 4 6 ( v c=o ) 



2 6 0 ( v , 



) , 116 0, 



3020, 2940 (v 
1 4 2 0 (vc-h ) , 1 
1 0 3 2 ( v s-o ) 



20 
C 

5 0. 2 0 



mmm m&%) 

Sttflt (fifi%) 5 0.45 

(fit, igjafiSliCisHarO-. F 3 S 2 (MW 4 2 

s. 53) {-n-rznmm 
[oo67] mmm 1 ) 

^.^yuiryuyyu^TirT"— h 6 g iztf}) fvu ^ ^ 

(TyuKU y*- * trix/i* • #>v<:=.-tt 30 
SL ¥WI12 7 0 0 0, MPMMAtfit) 
1. 5 g t&f&Ml T^tbixfoTyu^yu^^^^^^tg 
0. 0 7 5 g (7^^r /U^yP^n i> Ajfili P MM A lC*f 
I5ti%) S:igft¥U tSblZimo. 2nm(D*>"7 

EHElMiU K^U— h±T\ 1 0 0°C, 12 OS? 

UV- 3 6 5S#^«»**flC«-frffl^TaieUfc. 
SSmSrll] 1 &*5JtttMt LtPMMA*a(0« 40 

Wit*'** h^£f#-frT^-T 0 
[0 0 6 8] *3Hft«<Z)jie*^e>, TPS a" tf P MM A 



H S 
6.18 14.82 
6.3 6 14.94 

fc. 

[0 0 6 9] (|£ife0i]2) ArFx^y^l if* (l 

9 3nm) ^Sltl/c^PMMAl (J^J? 1 . 0 M 
m) ^-CCO^^^y 1 T^#6>iX7tT^^ryU^/^nr>AJa 

=y?x/>- ±\zmmm 1 *iri«ob(S:*j«u 

•t 1 ^**^ 1 9 3. 3im(DAr F^^v^U— if (yP^e 
^^7.fiiEX- 7 0 0} *^ro^te:BSttL7h 0 r 
0>£#R#;fitt4 0m J - cm" 2 , ^7fe®lt^2 0cm 2 X 

~- (Analyt ica 1 Che mi stry) 48 
# ( 2 -§-) . 4 5 01-4 5 1 1 (1 9 7 6« Jr|egc 
£ZlX\<^Z>JjmzmC 6 1 9nm^B5^tS^^ft^fb^ 

On mo 1 fc'** — >m\tMZ\±%ftt£m.XfoZ> Z-b&A 
BT*fc c 

[0 0 7 0] ±IES^tt*A»b. Jt*«l-C»6*lfcT/U 

[0071] (nt&tfij 3 ) 2 1 mmiz it, fi. 
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«4»lB2 8nmo 1 t ~^M&Xtt*to 

[0 0 7 2] ±E<Z>te*^fe. Httffl2-C-»&*lfc7VU 

5^ £tf**£iXfco 
[0 0 7 3] (**£0ij4) H*«2 irra«(CLT, ffi 

$£±mm±2 5nmo 1 i — >J»fftl::te3l5# 10 

fctrefca r t fc 0 

[0 0 7 4] ±E<?5fe*^6>. MfcM3T*»e>nfcTyu 

[0 0 7 5] (^ffi^js) *9Bni=J:«AjfcttttJKjBA 

[0 0 7 6] TIEOiBfl!tA»e>ft*u^ h*m«:IMIL 
fc. 

(a) *y (hyi/^D [5. 2. 1. o 2 - 6 ] 20 
>VT2 I) h-co-rh7t Kd -/i^ ^ ^ y 
l/-h-co-^^!J /UK) (tttJIB : 2 <DKft 
+it^m 2 . 9 7 g 

(b) jS-t^Vv/^P^-WMf/U (2-yyU/K/U 

0MISB*JH : ^ftE^J 1 (Dit&m 0 . 0 3 g 

(c) fuy^il n-yi/^ y ^ f /ux-r^Ttr 
- h 12. 0 0 g 

[0 0 7 7] JilEifil'&fe^O. 2 u m co^^d^^^/U 

0 5°C. 6 0&ffl*y h^U— h±T*^<— *lsf%:ldZ- 

4t\ JKflf^s 0. 7/im Lfc: [ID 2 

(a) ] e CI CO £ 1 ^ fotz 9 (D&i&mfc 

73. 2%^:, Ni: LT*#aWtt<£>i«^fc 

— 1f#«rlB*tUfc [H2 (b) ] 0 t<o«i"C** 
12 0°C, 4 0&Wi/F7 p ^FK'^n, rK» 
2 3 X:cOTyu^ y gififcjfc (1.0 fifi%<0^ f> y * ftv 
T At Kd*W K**«) -C6 0f»N)9t 

tf^s^v^— >^#bixfc [H2 

(c) ] D n«>l68«3*5^TB*^/U^— *S3 5m J 
/ c m 2 cO^r^O. 2 5 // m >7" > K*^— ;*COfi? 
tttt#»6*xfc 0 50 
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[0 0 7 8] (Hffiftl 6 ) &0,m 2 "C»e>ixfc*«Mco 

[0 0 7 9] (H1S0IJ7) -&^j3T^#b*Xfc*5|PJ<D 
T/u^vu^yu^ri^Aj^fb&^Sr^rix^ix^^iJi: L- 

[0 0 8 0] 1 ) mt&M 5 IB«*C % /c/c U 

^V^A^-j-- h (XfifcD. N. ^rfcVK S. W. T> 
y> (D. N. Kevill andS. W. An 
d e r s o n) , i>^—~f~/U • iff • i? - T * 9 % > 
• v-^^7/U • yf^7r>f (Journal of t 
he American Chemical Soci 
e t y) , 10 8t, 1 5 9 9I-1 5 8 5I, 19 
8 6^) SrttfLTSMiSriHSlfe. fnh>Wt& 
f&Mte 1 n m o 1 Tfc 9 , H— ^*TT^Hife0i| 1 CQft; 

[0 0 8 1 ] HJK0IJ5 4:*#%«fl!>jttt^fe, T/U^yu 

iS^^f-* C^ttAr F^-^r v-^ (19 3 

nm) ) ^J:<53fel»*^a*S:ie»T^^*r.4:*siHb^ 

[0 0 8 2] (#%01J2) TKy (hVis?* [5. 2. 
1. 0 2 ' 6 ] r^x;U7 ^y u— | — c o-r h7t K 

[0 0 8 3] E^gMt 3 0 0ml 
^T/U=fV#ffl^TT% Kifh7tKn77> (TH 
F) 80ml*Chyy^p [5. 2. 1. 0 26 ]x 
^ l/T ^Ul/-hl4. Og (0. 0 6 8mol) , f 
h7t KDt°7x/M^^!i U-h6. 8g (0. 0 4 
m o 1 ) , ^ 9 Z y 0. 52g (0. 006mo 
1) *r«»l,fc 0 AIBN (M^j) 0. 9 1 

8g (0. 015mol) ^)THFSffi30mlSJD 

6 0~6 5°CT-1 mWmmL'tCo ^(D'ik^ ^^ri^V 
5 0 0ml t{:i$jjDt5rt(:i;^ SttSr 2®tTo 

J: 9 Sfet&*Sr8. 5g«lt (IW:hyy^7 

y VmtLt* 2 ? y yH(!*lffi(7?»-&tt 6 0:3 5: 
5 T'fc o fc e G P C jWSA* b . spJS^-^fttt 4 3 0 0 0 
(;Ky^f-u>^) T^o/c 0 

[0 0 8 4] (#%m 3 ) £zmftm$mm!& 
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[0 0 8 5] TEoa^?>45 

/Co 

(a) *K y (h^y^n [5. 2. 1. 0 2 ' 6 ] "t$~ 
/UT ^ y h- c o-~-x h^b Kot°7^/M ^ ^ y 
U-hco-^n!) (mm : 2 0» 9i 
Tit^m 2 . 8 5 g 

(b) O^vu (2— *>*n 

h] (3feB6*4feS() 0. 1 5 g 

(c) t^p t° u y ^ y y ^ f yi/x-T^r-trr 
- h mm) 12. 0 0 g 

[0 0 8 6] ±lBig-&4fc§:0. 2 Aim Of7PV7^i/ 

>-S4E±«wJilEu^* htffl^^ tr^a— ha*u l 
0 5t, 6 0fJ?BB*y H^U— h_L-e-<— ^r>^Sr*33. 

(a) ] c ftfcCOt #£>BSJ5 l ^ m fc/tt)^®i@^fi 20 
7 0%t, hi: tt^MP^il^t^t* 

■FttSrUMtbfc [13 2 (b) 3 o WltC^i05 
°C, 9 0*MH*5> h^u— h-k-C^* U ?Rffl2 3°C 
<DT>is% y S,f£il£ (2. ofia%c^ h^^y^T:/•^r 
ttt 6 os?ra#fi*-ey >-*«iss:-tn-Pix*5r*o3t 0 30 

[0 0 8 7] 
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t-*-**t3le:ttlttJIB»JEifttt»4, 1 8 0nm~2 2 OnmOifSSfc 

tCStftift^SS^ *U 1 8 0nm~2 2 0xm<D 

m%fti&&m%:?tt-tZ>7* b Uv>* hdrltflT'fc 

[Ell] ■&j*(Ji|lT^#bnfc^ft, *fcl±TPSS:^ 
tt^PMMAl, $ bi-PMMAlR^^pra5>*3t 

[HI 2] ^P^T^^^Tttt^m^fe^J:^^^^ 0 

[13] lllfe0iJ5^UfcB3feJI»«-ffll^fclllI*B*ll 

1 mm 

2 a *mwiz£z>mms<?-^ 

4 — ^*^<^3&K«B <»«») 

5 ArFx^U>-f)t 

8 -e*^ 
9 

1 0 SI*»AP 
1 1 a*#«P. 
1 2 X-Y*^-^ 



[E9 2] 



[E13] 



(a) 



y ////// a 



( b) 



"11111 it?-*- 



2 ffi5fefe«Jiffi55«tD«a 
.5 »3&3fe 



hmmhhhihhiibe: 



J t 



J 



<c) 



71 r/i r7 



,2o m^-v 



JC 



^5 
7 



© 7X 



12 X-Y**-!/ 
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